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COMPLETE LISTING OF CLAIMS 

This listing of claims will replace all prior versions, and liatings, of claims in 
the application: 

yjfitinff of Claims: 

1. (original) A bimorphic polymeric photomechanical body comprising: 
a layer of non-isotropic polymeric photomechanical material. 

2. (original) A photomechanical body comprising: 

a first layer of a first polymeric photomechanical material; and 
a second layer of a second polymeric photomechanical material* said second 
layer of a second polymeric photomechanical material aCKxed to said first layer of 
said first polymeric photomechanical material, each said polymeric 
photomechanical material adapted such that illumination of said polymeric 
photomechanical material by an apphed field of selected light energy induces a 
photomechanical eflfect producing a bulk dimensional change, 

wherein, illumination of said first polymeric photomechanical material by an 
applied field of selected light energy causes a bimorphic deformation of said 
photomechanic£d body. 

3. (original) A photomechanical app aratus comprising: 

a photomechanical body, said photomechanical body comprising a polymeric 
photomechanical material, said polymeric photomechanical material adapted such 
that illumination of said polymeric photomechanical material by an appUed field of 

4 
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selected light energy induces a photomechanilcal efect producing a bulk 
dimensional change proportional to an intrinsic property of said polymeric 
photomechanical material, and 

wherein, said intrinsic property varies along a gradient within said polymeric 
photomechanical material such that said bulk dimensional change comprises a 
bimorphic deformation of said photomechanical body. 

4. (original) The apparatus of Claim 3. wherein said bulk dimensional 
change is proportional to a parametric value of said intrinsic property. 

5. (original) The apparatus of Claim 4, wherein said parametric value is the 
thermal coefficient of linear expansion of the polymeric photomechanical material. 

6. (original) The apparatus of Claim 3, wherein said applied field of selected 
light energy comprises an appUed spectrum of hght energy selected from the visible 
and infrared light spectrum. 

7. (original) The apparatus of Claim 6, wherein said appUed spectrum of 
Ught energy comprises a discrete spectrum of light energy selected from the visible 
and infrared light apectrum, 

8. (original) The apparatus of Claim 6, wherein said appHed spectrum of 
Ught*energy comprises a continuous spectrum of light energy selected from the 
visible and infrared hght spectrum. 

9. (original) The apparatus of Claim 3. wherein said apphed field of selected 
light energy comprises an applied spectrum of light energy selected from the Ught 
spectrum between 300 nm and 10000 nm. 
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10. (original) The apparatus of Claim 8, wherein said photomechanical 
polymeric material comprises a photosensitive polyvinylidene fluoride. 

11. (original) The apparatus of ClaimlO, wherein said photosensitive 
poljrvinyhdene fluoride comprises a bimorphic polyvinylidene fluoride film. 

12. (original) The apparatus of Claimll, wherein said bimorphic 
polyvinylidene fluoride filTn comprises a polyvinylidene fluoride film coated with a 
light absorbing material. 

13. (original) The apparatus ^ of CJlaim 3, wherein said photomechanical 
poljrmeric material comprises a photosensitiv© mylar. 

14. (original) The apparatus of Claim 3, wherein said photomechanical body 
comprises a structxire formed from said polymeric photomechanical material, said 
structure selected firom the group comprising an elongated plate, a thin sheet, a 
fiber, and a wound strand. 

15. (original) The apparatus of Claim 4, wherein said photomechanical body 
comprises an elongated plate, said elongated plate comprising a first plate layer of a 
first polymeric photomechanical material and a second plate layer of a second 
polymeric photomechanical materiali 

wherein, said first plate layer is a£Sxed upon said second plate layer, 
wherein, said first polymeric photomechanical material comprising said first 
plate layer has a first plate layer average parametric value of said intrinsic property 
along said gradient and said polymeric photomechanical material comprising said 

6 
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second plate layer has a second plate layer average parametric value of said 
intrinsic property along said gradient, and 

wherein, said first plate layer average parametric value is greater than said 
second plate layer average parametric value. 

16. (original) The apparatus of Claim 3, wherein said photomechanical effect 
produces an elastic bulk dimensional change within said polymeric 
photomechanical material and 

wherein, cyclic illumination of said polymeric photomechanical material by 
said appUed field of selected Hght energy causes reciprocating bimorphic 
deformation of said photomechanical body. 

17. (original) An photomechsuiical apparatus comprising: 

a base; 

a polymeric photomechanical body, said polymeric photomechanical body 
affixed to said base; 

a hght source, and 

wherein, illumination of said polymeric photomechanical body by said hght 
source causes a bimorphic deformation of said photomechanical body. 

18. (original) The apparatus of Claim 17» wherein said polymeric 
photomechanical body comprises an illumination surface, said illumination surface 
comprising a polymeric photosensitive material, 

7 
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said polymeric photosensitive 
ymeric photosensitive material 



wherein said light source is adapted to gejierate an iUuminating field of 

selected light energy, and said light source is disposed so as to selectably illuminate 

i 

I 

said illumination surface, and 

wherein, said polymeric photosensitive material has an intrinsic property, 

said intrinsic property having a parametric value 
material adapted such that illumination of said po^ 
by a fi^ld of selected Ught energy induces an elastic bulk dimensional change 
proportional to said parametric value, said parajmetric value varying along a 
gradient within said polymeric photosensitive i^iat^rial such that said bulk 
dimensional change comprises a himorphic defoniation of said photomechanical 

} 

! 

body. 

19. (original) The apparatus of Claim 18. wheijein said parametric value is the 
thermal coefficient of linear e^ansion of said polymeric photosensitive material. 

20. (original) The apparatus of Claim 18. wheitein said applied field of selected 
light energy comprises an appUed spectrum of Ught '^nergy selected from the visible 
and infirared light spectrum. 

21. (original) The apparatus of Claim 20, wherein said applied spectrum of 
light energy comprises a discrete spectrum of Ught ^nergy selected firom the visible 
and infrared Ught spectrum. 

22. (original) The apparatus of Claim 21, wljerein said apphed spectrum of 
light energy comprises a continuous spectrum of 
visible and infrared light spectrum. 



Ught energy selected from the 
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23. (original) The apparatus of Claim 20. sai4 applied field of selected light 
energy coxnprises an applied spectrum of light .jvergy selected from the Ught 
spectrum between 300 nm and 10000 nm. ; j 

24. (original) The apparatus of Claim f wherein said polymeric 
photosensitive material comprises a photosensitive ^ilyvinylidene fluoride. 

25. (original) The apparatus of Qaim 24. j wherein said photosensitive 
polyvinyhdene fluoride comprises a bimorphic poIyviiiisrUdene fluoride fflm. 

26. (original) The apparatus of Claim 2^. wherein said bimorphic 
polyvinyhdene fluoride fihn comprises a polyvinyhdene fluoride film coated with a 
light absorbing material. 

27. (origmal) Thew«atu,«fCa«ml8,wh^saidpho.»mechaBicalbody 
c«„,ri,« a formed ftom .aid polymerii^ photo^naidv. m.tari.1. «dd 
,.ruct«» elected ft«m the g»up co-pri«ng sWted plate, a thin sheet, a 

fiber, and a wound strand- 

28. (original) Th. apparatus of Qaim 18. whetein aaid photomechanical body 
comprise, an ohmgated ptate. said elongatad plate iompriaing a firat plat, layer of 
polymeric photosenaiUve material «.d a second plate layer of pdymeric 
phoU,mech«.ical material, each said first and second plate layer having major 

opposing surface s, \\ 

one major surfiu* of said first platejllayer is affl^^d upon one major 

surface of said second plate layer. 
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wherein, said polymeric photosensitive mateHal compriding said first plate 
layer has a first plate layer average parametric value of said intrinsic property 
along said gradient and said polymeric photosensitive material comprising said 
second plate layer has a second plate layer average parametric value of said 
intrinsic property along said gradient, and 

wherein, said first plate layer average parametric value is greater than said 
second plate layer average parametric value. 

29. (original) The apparatus of Claim 18, said llight source further adapted to 
cyclically generate an illuminating field of selected light energy, and 

wherein, said photomechanical body is adapted for reciprocating, bimorphic 
deformation in response to said pyclic illumination of said illumination surface by 
said applied field of selected hght energy- 

30. (original) A photomechanical actuator, said actuator comprising: 

a bimorphic photomechanical body having an iQumination surface, said 
bimorphic photomechanical body comprising at least one photomechanical 
polymeric material, said bimorphic photomechanical body fiirther comprising an 
actuator output element; 

a Hght source adapted to generate a light output, said light source disposed so 
as to illuminate said illumination surface with said light output; and 

an actuator receiving element, said actuator- receiving element adapted to 
receive the actuator output element, 

10 
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wherein, said bimorphic photomechanical body is adapted to move said 
actuator output element by bimorphically defcrming in response to illumination of 
said illumination svirface by said light output, and • 1 

wherein, said actuator receiving element is adapted so as to transfer the 
motion of said actuator output element to the actuator receiving element. 

31. (original) The apparatus of claim 30, said light source comprising a laser. 

32. (original) The apparatus of claim 31, said laser generating a light output 
in the visible or infrared spectrum. 

33. (original) The apparatus of claim 31, saidilaser generating a light output 
in the 

spectrum between 300 nm and 10000 nm and sai4 laser selected from a group of 
lasers comprising: Ar-ion laser; Nd: YAG lasers; Til sapphire lasers; tunable sohd 
state and dye lasers; semiconductor lasers; and carbbn dioxide lasers. 

34. (original) The apparatus of claim 31, said li iser comprising an Ar-ion laser. 
36. (original) The apparatus of claim 30, the h^ht source comprising: 

a light generation device adapted to generate k pulsed light oul^ut; and 
a hght transfer device adapted to direct said light output from said hght 
generation device to said illiimination surfrice. 

36. (original) The apparatus of claim 35, said light transfer device comprising 
a fiber optic cable. 

37, (original) The apparatus of claim 36, said bimorphic photomechanical 
body having a plurality of illumination surfaces, saiid light transfer device further 
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comprising an optic fiber splitter adapted to split sc^d light output transferred from 

1 

i 

said li^t source for transfer to said plurality of illuijiination surfaces. 

38. (original) The apparatus of claim 30, saidj light source comprising a light 
shaping optical device adapted to focus said light output. 

39. (original) The apparatus of claim 38, said hght shaping optical device 
comprising an optical lens. 

40. (currently amended) A photomechamc$d actuator, said actuator 
comprising: 

a base; 

a bimorphic photomechanical plate affixed* to said base, said bimorphic 
photomechanical plate having at least one illum^ation surface, said bimorphic 
photomechanical plate comprising a non-isotrojoc polymeric photomechanical 
material; 

an actuator output element: 

ATI flfitiin tor receiving element: 

a light source adapted to generate a pulsed* hght output, said light source 
disposed so as to illuminate each said illumination Surface with at least a portion of 
said light output; and 

wherein, said bimorphic photomechanical body olate is adapted to move said 

actuator output element by bimorphic deformatioil in response to illumination of 

j 

each said illumination surface by said light output, ^nd 
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wherein, said actiiator receiving, element id adapted so as to transfer the 
motion of said actuator output element to the actuator receiving element. 

41. (currently amended) The apparatus of; daim 40, the light source 
comprisiag: 

a laser adapted to generate said pulsed light dutput; 

a fiber optic cable adapted to direct said pulled light output from said JaaSE 
light gonoration dovioo to at least one said illumination surface; and 
an optical system adapted to shape said luilae^ light output. 

42. (currently amended) The apparatus of daim 41, said bimorphic 
photomechanical plate having a pluraHty of illi^ination surfaces, said Hght 
trnrinfnr flrrim source further comprising an optic fij)er splitter adapted to spUt said 

i 

light output transferred from said laser Ught oourod for transfer to said plurality of 
illumination sur&ices^ 

43. (currently amended ) The apparatus of cIj dm 41, said pulsed light output 
having a nulse rrygtition pattern, said laser adapled to adjustably; generate said 
pulsed light output so as to vary the pulse repetition pattern. 

44. (currently amended) The apparatus of ch im 41, said pulsed light output 
t,»vin g a Tiulse duration, said laser adapted to adjustably generate said pulsed light 
output so as to vary the pulse duration. 

45. (currently amended) The apparatus of diim 41, agid fful^?d hght wtPMt^ 
Tiflving a pulse amnUtude. said laser adapted to afljustably generate said pulsed 
light oulput so as to vary the pulse amplitude. 

13 
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* f oUixTL 41 sjid laser adapted to adjustably 
46 (original) The apparatus of claim 41. saia 

*^ „«rv thk time delay between pulses in 
generate said pulsed light output so as to vary th^ tune 

different light outputs. , ^ * 

in the visible or infrared spectrum. 

Mj. VAO hsen' Ti: sapphto lasers; lunabk soUd 
rflaseis compristoBt Ai-ion laaer. Nd. YAO laser.. 1 

sut, and aye lasers sea>ic<^-<*or Users. a«d carl-tn dic^d^ la^^^ 

4, (o^) T^appar.tusrfaaia.4MaidUr=<..prisi^--i-l-- 

50. («i*^> Ap.o.»neo.^fl^a.p«n.ps.iafl»idicp^pc.»p.is^^^ 

, fl^ pu»p cha».«r fcr reoeivU^ a ail, said fluldic p™«, 
...^aauid inlet per. and.fluidouUet port, sa|fl.Mi0P»n.pc.an.^..aapted 

. s.d n.d to said nald 1^ L a^-.^ -d. p^P 

chamW and into said fluid outlet port: 

p^to^ec.^ -d. — . a aon.i«^. P-^— Pol^- 
material; 
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a light source adapted to generate a pxdsed Ught output, eaid Ught source 
disposed so as to iUuminate said iUumination surface with a portion of said Ught 
output; and 

wherein, said fluidic actuator is adapted to mj>ve bimorphically in response to 
aimnination of said iUumination surface by said light output, and 

wherein, said fluidic actuator is adapted so ^ s to transfer the motion of said 
fluidic actuator to said fluid. 

51. (original) The apparatus of claim 50. |,hotomechanical fluidic pump 
further comprising a cantUevered beam-resonance bhamber fluidic pump, wherein 
said fluidic pump chamber further comprises a resonance chamber, wherein said 
fluidic actuator fiirther comprises a bimorphic phot|,mechanical cantilevered beam 
disposed in said resonance chamber. 

52. (original) The apparatus of daim 50. ihotomechanical fluidic pump 
f^her comprising a fluidic diaphragm pump, wherein said fluidic actuator further 
comprises a bimorphic photomechanical sheet disposed in said fluidic pump 
chamber. 

53. (currents amended) The apparatus of | claim 50. the light source 
comprising: 

a laser adapted to generate said pulsed Ught output: 
a fiber optic cable adapted to direct said fiul^ 

! 

generation device to said illumination surface; j 
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an Optical system adapted to shape said pulied light output into a coherent 

beam. 

54. (currently amended) The apparatus of claim 53, said bimorphic 
photomechanical body having a plurality of illumination surfaces* said light 
tranofor do^ico source further comprising an optic fiber splitter adapted to split said 
light output transferred from said laser light bqutogI fo r transfer to said plurality of 
illumination surfaces. 

55. (currently amended ) The apparatus of clkim 53» said pulsed light output 
having a pulse repetition pattern, said laser adapted to adjustab^ generate said 
pulsed Hght output so as to vary the pulse repetitioi^ pattern. 

56. (currently amended) The apparatus of claim 53. said pulsed light output 
having a pulse duration, said laser adapted to adjusltably generate said pidsed hght 
output so as to vary the pulse duration. 

57. (currently amended) The apparatus of cliim 53, said pulsed light output 
having a pulse amplitude, said laser adapted to c^'ustably generate said pulsed 
light output 80 as to vary the pulse amplitude. 

58. (original) The apparatus of claim 53, said laser adapted to adjustably 
generate said pulsed light output so as to vary th$ time delay between pulses in 
di^rent hght outputs. 

59. (original) The apparatus of claim 53, said Ikser comprising an Ar-ion laser. 

60. (currently amended) A photomechanical actuator, said actuator 
comprising: 

I 

16 
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a base; i 

a bimorphic photomechanical assembly, said bimorphic photomechanical 
assembly affixed to said base, said bimorphic photomiechamcal assembly comprising 
a plurality of bimorphic photomechanical bodies, each said bimorphic 
photomechanical body oooombly comprising a non-isotropic photomechanical 
polymeric materisd; 

a light source adapted to generate a pulsed light output, said l^ht source 
disposed so as to illuminate each said non-isotropic photomechanical polymeric 
material with at least a portion of said Ught output, said light source adapted so as 
to selectably illuminate each said non-isotropic photomechanical pobnneric material 
with at least a portion of said light output; and 

an actuator output element, said actuator output element affixed to said 
bimorphic photomechanical assembly; and 

wherein, each said bimorphic photomechanical body is adapted to move in 
response to said selectable illumination by said light output. 
61. (original) The apparatus of daim 60, the Ught source comprising: 

a laser adapted to generate said pulsed Ught output; 

a fiber optic cable adapted to direct said Ught output from said Ught 
generation device to each said non-isotropic photomechanical polymeric material; 
and 

an optical system adapted to shape said Ught output into a coherent beam; 

17 



PAGE 17/28 • RCVD AT VIOaOOS 11:48:48 PM CEastem OayUght Time] * SVR:U8PtO«FXRF-1f1 * ONI8:87293IW » CSIO:2S« S3S 4402 • DURATION (mm«S):1«M2 



MAY 10 2005 10:51PM UlflDDEY 8. PflTTERSOM 



256 535 4402 



p. 18 



an optic fiber splitter adapted to split said l^ht output transferred from a 
light source for transfer to each said non-isotropic photomechanical polymeric 
material. 

62. (currently amended) The apparatus of ^axm 61, said laser adapted to 
adjustably generate « said pulsed light outpu t, said pulsed heht output having a 
pulse repetition pattern, a pulse duration, and a pulse amplitude. 

63. (original) The apparatus of claim 62, said laser adapted to adjustably 
generate said pulsed light output so as to vary the pulse repetition pattern. 

64. (original) The apparatus of claim 62, said laser adapted to adjustably 
generate said pulsed light output so as to vary the pulse duration. 

65. (original) The apparatus of claim 62, said laser adapted to adjustably 
generate said pulsed light output so as to vary the pulse amplitude. 

66. (original) The apparatus of claim 62, said laser adapted to adjustably 
generate said pulsed light output so as to vary th^ time delay between pulses in 
different light outputs. 

67. (original) The apparatus of daim 62, said laser comprising an Ar-ion laser. 

68. (original) A photokinetic apparatus for po$itioning an executing element, 
the apparatus comprising: 

a light source adapted to generate a light output; 

a bimorphic po^yvinylidene fluoride film exposed to said light output and 
adapted to move an actuator output arm in response ito said light output; and 

18 
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an actuator output arm connected to said film and adapted to transfer the 
movement of the output point to an executing element. 

69. (original) A photomechanical electronic switch, said photomechanical 
electronic switch comprising: 

an electronic switch disposed in an electrical dircuit; 

a bimorphic photomechanical body, said bunoxphic photomechanical body 
adapted to operate said electronic switch; and 

a light source disposed so as to iUtuninate said bimorphic photomechanical 
body; and 

wherein, illumination of said bimorphic photomechanical body causes a 
bimorphic deformation of said photomechanical body sufiGdent to operate said 
electronic switch. 

70. (original) A photomechanical electronic switch, said photomechanical 
electronic switch comprising: 

a bimorphic photomechanical body . comprising a non-isotropic 
photomechanical polymeric material; 

a light source adapted to generate a light output, said hght source disposed so 
as to illuminate said non-isotropic photomechanical pob^eric material with said 
light output; and 

an electronic switch disposed in an electrical circuit, said electronic switch 
comprising: 

19 
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a switch contact, said switch contact affixed to said bimorphic 

photomechanical body; and 

a circuit contact, said circuit contact adapted to receive said switch 
contact so as to provide electrical communication across said electronic 
switch, 

wherein, said electronic switch is movably adjustable between an open 
configuration and a closed configuration, said open configuration corresponding to 
said switch contact disposed so as to interrupt said electrical communication across 
said electronic switch, and said closed configuration corresponding to said switch 
contact disposed so as to provide said electrical communication across said 
electronic switch, 

wherein, iUumination of said non-isotropic photomechanical polymeric 
material causes a bimorphic deformation of said photomechanical body sufficient to 
move said electronic switch firom the open configuration to the closed configuration 
or ftom the closed configuration to the open configuration. 

71. (original) The apparatus of daim 70, said Ught source comprising a laser. 

72. (original) The apparatus of claim 71. said laser comprising an Ar-ion laser. 

73. (currently amended) The apparatus of claim 70. the light source 
comprising a light transfer device adapted to direct said Ught output firom said a 
Ught generation device to said non-isotaopic photomechanical polymeric material. 

74. (original) The apparatus of claim 73, said Ught transfer device comprising 
a fiber optic cable. 
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75. (currently amended) The apparatus of claim 73. said light transfer 
device comprising an optical system adapted to shape said light output into a 
coherent beam. 

76. (original) The apparatus of claim 70. said Ught source comprising a light 
shaping optical device adapted to focus said light output. 

77. (original) The apparatus of daim 76, said light shaping optical device 
comprising an optical lens. 

78. (currently amended) A photonic switch, said photomechanical photonic 
switch comprising: 

a bimoTphic photomechanical body comprising a non-isotropic 

photomechanical polymeric material; 

a light source adapted to generate a light output, said Ught source disposed so 
as to illuminate said non-isotropic photomechanical polymeric material with said 
Kght output; and 

a ph<*onic switch difl>o»d in an optical drcuH, aaid photonic ^ 
comprising 

a Ught transmitter adapted to generate a signal Ught beam; 

a reflector affixed to said bimorphic photomechanical body, said 
reflector adapted to reflect said signal Ught beam; and 

a Ught receiver, said receiver adapted to receive said reflected signal 
Ught beam so as to provide optical communication across said photonic 
switch, 
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wherein, said photonic switch is movably aOjustable between an open 
configuration and a closed configuration, said open configuration corresponding to 
said fiwit^ reflector disposed so as to interrupt said optical communication across 
said photonic switch, and said closed configuration corresponding to said reflector 
disposed so as to provide said optical communication across said photonic switch, 

wherein, illumination of said non-iaotropic photomechanical polymeric 
material causes a bimorphic deformation of said photomechanical body sufficient to 
move said photonic switch &om the open configuration to the dosed configuration or 
from the closed configuration to the open configuration. 

79. (original) The apparatus of daim 78. said light source comprising a fiber 
optic transmitter, 

80. (original) The apparatus of daim 79, said fiber optic transmitter 
comprising an infiared semiconductor laser. 

81. (currently amended) A Ught beam focusing apparatus, said lifi^»t beam 
focusing apparatus comprising: 

a bimorphic photomedianical body having an illumination surface, said 
bimorphic photomedianical body comprising a photomechanical polymeric material; 

a light source adapted to generate a light output beam, said Ught output 
beam foUowing a beam patii. said Ught source disposed so as to illuminate said 
illumination surface with said Ught output beam, said Ught output beam having a 
beam cross-sectional area and a beam divergence parameter corresponding to the 
change in said beam cross-sectional area along said beam path; 
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wherein, when daid illumination surface is not being illuminated, said 
himorphic photomechanical body has a flat shape and reflects said light output as a 
flat mirror without changing the beam divergence parameter of said beam; 

wherein, illumination of said illumination surface by eaid an appUed field of 
selected light energy causes a bimorphic deformation of said photomechanical body 
sufficient to change said beam divergence parameter of said output beam. 

82. (original) The apparatus of claim 81, said light source comprising a laser. 

83. (original) The apparatus of daim 82» said laser adapted to operate in a 
spectrum between 300 nm and 10000 nm. 
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